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Having described the invention, the following is 
claimed: 

1. A hethod of establishing communication with the 
interior of a vessel in a human body, said method 
comprising the steps of piercing a side wall of the vessel 
in the human noj*$r?with a leading end portion of a cannula, 
thereafter, mc&xrity the leading end portion of the cannula 
into the vesSeii/tHirough an opening formed during 
performance Ipf said step of piercing the side wall of the 
vessel with the ^Leading end portion of the cannula, and, 
thereafter, expanding the leading end portion of the 
cannula while the leading end portion of the cannula is 
disposed in the vessel. 



2. A method as ^et forth in claim 1 further 
including the step of expanding the vessel during 
performance of said stepYof expanding the cannula. 



3. A method as set fojrth in claim 1 wherein said 
step of expanding the leadinijNend portion of the cannula 
includes inserting a tubuJbEa/\meV>er into the cannula. 

\ 

4. A method as set forth in claim 1 wherein said 

step of expanding the leading end portion of the cannula 

\ 

includes conducting fluid pressure into the cannula and 
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applying fluid pressure against an inner side surface of 
the leading exid portion of ;the cannula. 



5. A method as set forth in claim 1 wherein said 
step of expanding t^he leading end portion of the cannula is 
performed with the leading end portion of the cannula 
extending through thev opening formed in the vessel during 
performance of said step of piercing the outer side wall of 
the vessel, said s^e^\o^ expanding the leading end portion 
of the cannula includes increasing the size of the opening 
in the side wall of\the vessel. 

. \i 

6. A method as set f birth, in claim 1 further 



including the step of con^h^ingXf luid through the cannula 
into the vessel after perf orming\said step of expanding the 
leading end portion of the cannula. 



7 . A method as set forth in claim 1 further 

\ 

including the step of piercing body tissue adjacent the 

\ 

side wall of vessel with the leading end portion of the 

\ 

cannula prior to performance of said step of piercing the 

: \ 
side wall of the vessel with the cannula. 



8. A method as set forth in clekm 1 further 
including the step of piercing skin ofYthe human body 
containing the vessel with the leading 6nd portion of the 
cannula prior to performance of said step of piercing the 
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side wall of tli^ vessel with the leading end portion of the 
cannula. 



9. A method as set forth in claim 1 wherein said 



A 



step of moving the leWing end portion of the cannula into 
the vessel includes moVing the leading end portion of the 
cannula axially along a\blood vessel. 



10. A method as set x forth in claim 1 wherein said 
step of expanding the lrfaa^kg end portion of the cannula 
includes sliding a tubulWr member along side surfaces of a 
plurality of wires in the\ leaa^ng end portion of the 
cannula. 



:laim 1 wherein said 



11. A method as set fo: 
step of piercing the side wall"of\a Vessel in a human body 
with a leading end portion of a cannula includes piercing 
an outer side surface of the side wkll of the vessel with a 
wire which forms a portion of the leading end portion of 
the cannula. 



12. A method as set forth in claim 1 wherein said 
step of piercing the side wall of a veslsel in a human body 
with a leading end portion of a cannula \includes initiating 
the formation of an opening in an outer ^ide surface of the 
vessel by piercing the outer side surf ace\ of the vessel 
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with aWire which forms a portion of the leading end 
portion the cannula. 
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13. AVethod as set forth in claim 1 wherein said 
step of pierc\ng an outer side wall of the vessel includes 
engaging an imperforate area on the side wall of the vessel 
with a pointed ertd portion of a tubular sheath formed of an 
elastic material, ^thereafter, moving the pointed end 
portion of the sjff&oih formed of an elastic material through 
the side wall of \the Vessel to form an opening in the side 
wall of the vessel, anijNmoving the pointed end portion of 
the sheath through \the Opening in the side wall of the 
vessel . 

14. A method as seW£brt\liin claim 13 wherein said 
step of expanding the leadinV erid portion of the cannula 
includes resiliently expanding th$ sheath in such a manner 
as to increase the cross sectional size of the sheath as 
viewed in a plane extending perpendicular to a longitudinal 
central axis of the tubular sheath and increasing the size 
of the opening formed in the side Wall of the vessel. 




15 . A method as set froth in dtlaim 1 wherein the 
cannula includes a tubular sheath formed of an elastic 
material which is resiliently deflectable and a plurality 
of wires which extend along an inner sAde of the sheath, 
said step of piercing the side wall of tthe vessel including 
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transmitting an axial force through the wires and the 
sheath to the side wall of the vessel. 



16. \A method as set forth in claim 15 wherein said 
step of expanding the leading end portion of the cannula 
includes resiliently stretching the material of the sheath 
and increasing spacing between longitudinally extending 
side surface areis on the wires as the material of the 
sheath is streti 



17. A metho'd as\set forth in claim 1 wherein the 

\ \ \ 

vessel has a tubular configuration, said step of expanding 



the leading end portion X of \%he cannula while the leading 



end portion of the ca^ula li^iin the vessel includes 
pressing an outer side st^r^ace\of the cannula against an 
inner side surface of the tubular vessel, increasing the 

c\ oi\ 



size of the outer side surface of^the cannula, and 
increasing the size of the inner side surface of the 
tubular vessel under the influence of pressure applied 
against the inner side surface ofythe vessel by the outer 
side surface of the cannula. 



18. A method as set forth in craim.l wherein the 
leading end portion of the cannula includes a plurality of 
spaced apart, non-intersecting longitudinally extending 

wires enclosed by an expandable sheath, said step of 

\ 

expanding the leading end portion of the cannula includes 
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inserting a member into the leading end portion of the 
cannula, and utilizing the wires to hold longitudinally 
extending portions of an inner side surface of the sheath 

spaced apart from an outer side surface of the member 

\ 

during insertion of the member into the sheath. 



19. A method as set forth in claim 18 wherein said 
step of inserting a member into the leading end portion of 
the cannula includes expanding the sheath under the 
influence of force transmitted from the outer side surface 
of the member through \the wires to the sheath. 

\ % 

20. A method\as set^forth in claim 20 wherein the 

wires are disposed in an array having a first cross 

\ ) \ 

sectional area prior to^ insertion of the member into the 
leading end portion of the cannula, said step of inserting 
the member into the leading end portion of the cannula 
includes increasing the cross sectional area of the array 
of wires from the first cross sectional area to a second 
cross sectional area which is greater than the first cross 
sectional area. 



21. A method as set forth in claim 1 wherein said 
step of expanding the leading end portion of the cannula 
includes inserting a first longitudinally extending member 
into the leading end portion of the cannula, and, 
thereafter, inserting a second longitudinally extending 
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membdx having a cross sectional area which is greater than 
a crosk sectional area of the first member into the leading 
end portion of the cannula. 
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22. A method as set forth in claim 21 wherein the 
second member \is tubular, said method further including 
conducting fluid into the vessel through the second member 
and the leading \nd portion of the cannula. 



thod 



ig a 



23 . A me 
step of insert 
portion of the <!?annula\ini 
along longitudinally 
a plurality of wii^s displ 
the cannula, said s 
the leading end portxbn 



set forth in claim 21 wherein said 
£ member into the leading end 
udes sliding the first member 
g outer side surface areas on 
seQWin the leading end portion of 
ing the second member into 



exte 



of 



ns< 



the 



nnula includes sliding the 
second member along surfaces \*£ plurality of wires and 

moving the plurality of wires 6ut\ of engagement with the 
first member. 



24. A method as set forth iA claim 23 wherein said 
step of moving the plurality of wires out of engagement 
with the first member is performed during performance of 
said step of sliding the second member along surfaces of 
the plurality of wires. 
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/2S, A method as set forth in claim 1 wherein the 
vessel is a tubular vessel having a longitudinal central 
axis and tl^e leading end portion of the cannula has an. oval 
conf iguratiok as viewed in a plane extending perpendicular 
to a longitudinal central axis of the cannula, said step of 
piercing a side Vail of the vessel being performed with a 
major axis of theXDval cross section of the cannula 
extending along^the \longitudinal axis of the tubular vessel 
and a minor axis of the oval cross section of the cannula 
extending transverse tcNthe longitudinal axis of the 
tubular vessel, \ \ \ 

26. A method ok establishing a flow of fluid into a 
longitudinally extendimj^lopd ^sessel in a human body, said 
method comprising the steps of inserting a leading end 
portion of a longitudinally extending tubular cannula into 
the blood vessel while the leading end portion of the 
cannula has a first cross sectional size as viewed in a 
plane extending perpendicular to ^longitudinal central 
axis of the cannula, thereafter, increasing the cross 
sectional size of the leading end portion of the cannula 
from the first cross sectional size to a second cross 
sectional size which is greater than the first cross 
sectional size, increasing the cross sectional size of the 
blood vessel as viewed in a plane extending perpendicular 
to a longitudinal central axis of the blood vessel, said 
step of increasing the cross sectional size\>f the blood 
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vessel includes pressing an outer side surface of the 

leading end portion of the cannula against an inner side 

surf ace pf the blood vessel while increasing the cross 

% \ * 
sectional \size of the leading end portion of the cannula 

\ 

from the first cross sectional size to the second cross 

\ 

sectional size, and thereafter, conducting a flow of fluid 
through the caimula into the blood vessel while the leading 
end portion ^ST^^ie^ cannula has a cross sectional size which 
is greater than thev first cross sectional size. 



27. A method asvset forth in claim 26 wherein said 

\ ' \ \ ' 
step of inserting a lea^tg end portion of the cannula into 

the blood vessel \f^hile tie^eading end portion of the 

cannula has the first cross sectional size includes 

\ /A " 

piercing an imperf oratse/Suter "*kide surface area on the 
blood vessel with the leading end portion of the cannula. 



28. A method as set f or th ixi^ claim 26 further 

\ 

including reducing the cross sectional size of the leading 



end portion of the cannula after Xperforming said step of 

\ 

conducting a flow of fluid througtfv the cannula into the 
blood vessel and while the leading fend portion of the 



cannula is disposed in the blood vessel, and, thereafter, 

- ■ \ 

removing the leading end portion of the cannula from the 
blood vessel. 
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29\ A method as set forth in claim 26 wherein said 
step of ^Increasing the cross sectional size of the leading 
end portion^of the cannula from the first cross sectional 
size to a second cross sectional size includes inserting a 
tubular member the leading end portion of the cannula, 

said step of conducting a flow of fluid through the cannula 
into the blood vessel includes conducting the flow of fluid 
through the tubular member. 



30. A method as ^t?vforth in claim 26 wherein said 

step of increasing the icrtfssv sectional size of the leading 

\ \ \ 

end portion of the cannula from the first cross sectional 

\ \ \ 

size to a second cross sectional size includes applying 

\ \vV\ 

fluid pressure against an inne^ N s N ide surface of the leading 
end portion of the cannula 




31. A method as set forth Tn claim 26 wherein said 

\ V 

step of increasing the cross sectibnal size of the leading 
end portion of the cannula from theV first cross sectional 
size to the second cross sectional sVze is performed with 
the leading end portion of the cannula extending through an 
opening in a side wall of the blood vessel and includes 



increasing the size of the opening in tjie side wall of the 
blood vessel. 



32. A method as set forth in claim 2^ wherein said 
step of inserting a leading , end portion of the cannula into 
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the blood vessel while the leading end portion of the 

cannulk has the first cross sectional size includes 
piercing^an imperforate area of skin adjacent to the blood 
vessel withy the leading end portion of the cannula to form 



an opening ii\ the skin and piercing an imperforate outer 



Ln^ 



side surface ar^a on the blood vessel with the leading end 
portion of the cannula to form an opening in the side wall 
of the blood 



33. A me 
step of increas 



hod asYket f6rth in claim 32 wherein said 
g the^cross sectional size of the leading 



end portion of thl^ cannula \from the first cross sectional 
size to the second ^ross sec 

the size of the opening in t|he^kin and increasing the size 



Lonal size includes increasing 



of the opening in the feide 



>f the blood vessel. 



34. A method as set forth \in v V:laim 26 wherein said 
step of increasing the cross sectional size of the leading 
end portion of the cannula from thfe first cross sectional 
size to a second cross sectional size includes sliding a 
member along side surfaces of a plurality of wires in the 
leading end portion of the cannula. 



35. A method as set forth in claim 26 wherein said 
step of inserting a leading end portion \jf the cannula into 
the blood vessel while the leading end portion of the 



V 



cannula has a first cross sectional size includes piercing 
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an imperforate outer side surface area of a side wall of 

\ 

the blood vessel with a wire which forms a portion of the 
leading end portion of the cannula. 

36. A method as set forth in claim 26 wherein the 

\ 

\ 

leading end portion of the cannula includes a tubular 
sheath formed of an elastic material and a plurality of 
wires which |xtend along an inner side of the sheath, said 
step of increasing\the cross sectional size of the cannula 
from the first cross sectional size to a second cross 
sectional size ^includesS^resiliently stretching the material 
of the sheath and^ increasing spacing between longitudinally 
extending side surface areas on the wires as the material 

of the sheath is stretched. 

\ 

37. A method as set^ f orth\in claim 26 wherein the 
leading end portion of the cannula includes a plurality of 
spaced apart, non-intersecting wires enclosed by an 
expandable sheath, said step of increasing the cross 
sectional size of the leading end portion of the cannula 
from the first cross sectional size to a second cross 
sectional size includes inserting a member into the leading 
end portion of the cannula, and utilizing the wires to hold 
longitudinally extending portions of an inner side surface 
of the sheath spaced apart from an outer side surface of 
the member during insertion of the member into the sheath. 
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38 \ A method as set forth in claim 26 wherein the 
leading end portion of the cannula has an oval cross 
sectional configuration as viewed in a plane extending 
perpendicularNto a longitudinal central axis of the 
cannula, said st^ep of inserting a leading end portion of 
the cannula into \he blood vessel being performed with a 
major axis of the oyal cross section of the cannula 
extending along a JLorigitudinal axis of the blood vessel and 
a minor axis of tile ovslL cross section of the cannula 
extending transverse to \h^ longitudinal axis of the blood 
vessel. 



39. A method comprising; \tft& steps of inserting a 
cannula having a sheath ^hich ©ncl^oses a plurality of 
longitudinally extending \kres j^nto^a patient's body, and 
thereafter, inserting a mei 

the wires to hold longitudinally ^xtekding portions of an 
inner side surface of the sheath spaced apart from an outer 
side surface of the member during insertion of the member 
into the cannula, said step of inserting a cannula into a 
patient's body including initiating th^t formation of an 
opening in the patient's body tissue by\piercing the 
patient's body tissue with a leading end\>f at least one of 
the wires. 



40. A method as set forth in claim 39 Wherein said ■ 
step of initiating the formation of an openingvin the 
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patient's body tissue further includes pressing a pointed 
end of the sheath and the leading end of the one wire 
against an imperforate surface area on the patient's body 
tissue. 

\ 
\ 

41. A method as set forth in claim 39 wherein said 
step of inserting a cannula into a patient's body further 
includes engagin^the^ patient ' s body tissue with a leading 
end of each of\^ the longitudinal ly extending wires enclosed 
by the sheath. 




42. A method as set jftbrth in claim 41 wherein said 

\ ^ \ \\ 

step of inserting a\ cannuia\into a patient's body further 

\ M \v 

includes engaging the patient 's'\body tissue with portions 

\ H V* 

of the sheath disposed \betweten the leading ends of the 

wires . \ 

\ 

\ 

43. A method as set forth \in claim 39 wherein the one 

wxre projects outward from a leading end of the sheath, 

\ 

said step of piercing the patient's body with a leading end 

\ 

of at least one of the wires includes engaging the 
patient's body tissue with a portion! of the one wire which 
projects outward from the leading end\of the sheath. 



44. A method as set forth in claim 39 wherein said 



step of inserting the member into the cannula includes 



expanding the sheath under the influence of force 



v 



transmit 1 
wires • 




from the member to the sheath through the 



45. A method as set forth in claim 39 further 
including the steps of increasing the size of the opening 
formed in the patient's body tissue by pressing an outer 
side surface of the v sheath against edge portions of the 
opening . 

46. A method as s'et\forth in claim 39 wherein the 
cannula has an oval\ cross tefectional configuration as viewed 
in a plane extending\perpAnd^cular to a longitudinal 
central axis of the cannulal £&id step of inserting a 
cannula into a patient ' skbodjr includes inserting the 
cannula into a vessel having ^ longitudinally extending 
central axis, said step of ini^Lat^ing the formation of an 
opening in the patient's body beind performed with a major 



axis of the oval cross section o 




cannula in a plane 



containing the longitudinal centra^ axis of the vessel. 

47 . A method comprising the steeps of inserting a 
cannula having a sheath which encloses a plurality of 
longitudinally extending wires into a batient's body, said 
step of inserting a cannula into a patient's body including 
pressing a leading end of the sheath against the patient's 
body tissue, and pressing a leading end d£ each of the 
wires against the patient's body tissue. 
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48\ A method as set forth in claim 47 wherein said 

step of inserting the cannula into the patient's body- 
further includes severing body tissue with the leading end 
of the sheat\ at locations between leading ends of the 
wires • 



49. A 
leading end 
step of inser 



as set forth in claim 47 wherein the 
ires have a pointed configuration, said 
cannula into the patient's body 




includes piercing the\ patient ' s body tissue with the 
pointed ends of &he wia 



50. A method 
step of inserting the" 1 
further includes severint 
the leading end of the sheath al 
pointed ends of the wires . 



in claim 49 wherein said 
nto the patient's body 
tient's body tissue with 
locations between the 



51. A method as set forth ^n claim 47 further 
including expanding the sheath af^er inserting the cannula 
into a patient's body, said step o^f expanding the sheath 
includes increasing spacing between^ wires of the plurality 
of longitudinally extending wires . 



52. A method as set forth in claim 47 further 
including conducting fluid pressure into the sheath and 
expanding the sheath under the inf luenceXof the fluid 
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pressure^ in the sheath after having performed said step of 
insert^g^he cannula into a patient's body. 



53. Amethod comprising the steps of inserting a 
cannula having, a^longitudinally extending elastic sheath 
into a pat lent' s\bpdy, and, thereafter elastically 

w 

expanding the sheath throughout the length of the portion 
of the sheath disposed in the patient's body, said step of 
expanding the sheatl\t^roughout the length of the portion 
of the sheath disposed^ in the patient's body includes 
conducting fluid pressure\^nto the sheath and expanding the 
sheath under the influence o|f fluid pressure applied 
against an inner side surfaceXof the sheath. 

\ 

54. A method as set \f ort^j^in claim 53 wherein said 
step of inserting the cannula into the patient's body 
includes piercing an imperforate \urf ace area on the skin 
of the patient's body with a leading end of the cannula to 
form an opening in the skin, said $£ep of expanding the 

\ X 

sheath includes expanding a portion a pf the sheath which 
extends through the opening in the skin on the patient's 
body under the influence of fluid pressure applied against 
the inner side surface of the sheath. 



55. A method as set forth in claim 53 wherein said 
step of inserting the cannula into th^ patient's body 
includes piercing an imperforate surface area on the skin 
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of the patient's body with a leading end of the cannula to 
form an opening in the shin, thereafter, piercing an 
imperforate surface area on a side wall of a blood vessel 
in the patient's body with the leading end of the cannula 
to form an opening in the side wall of the blood vessel, 
and moving pheN^annula through the opening in the side wall 
of the blood vessei\into the blood vessel, said step of 
expanding th4 sheathV)f the cannula includes expanding a 
portion of they sheath ^extending through the opening in the 
side wall of the^ blood Vessel to increase the size of the 
opening in the side wall^ojf the blood vessel and expanding 
a portion of the sheath e^ct^nding through the opening in 
the skin to increase\:he Js4&¥\of the opening in the skin. 

56. A method as set fo^tnAin claim 55 wherein the 
sheath of the cannula encloses a plurality of 
longitudinally extending wires\ said step of piercing an 
imperforate surface area on the\skin of the patient's body 
includes pressing a leading end of the sheath and a leading 
end of each of the wires against the skin on the patient's 
body, said step of piercing an imperforate surface area on 
the side wall of the blood vessel includes pressing the 
leading end of the sheath and the leading end of each of 
the wires against the side wall of the blood vessel. 




